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Transient Hemiparesis: A Rare Complication of Phenytoin Intoxication
Dear Editor, An 8-year-old boy presented with a seizure after a fall from a height. Neuroimaging revealed a fracture of the left parietal bone with underlying brain injury. The child was started on oral phenytoin in a dose of 6 mg/kg/day and discharged from hospital without any neurological deficit. Seven months later, he developed unsteady gait, headache, and giddiness. He was hospitalized and a repeat neuroimaging was performed, which was found to be normal. He was continued on oral phenytoin although the symptoms persisted.
Three months later, the child presented to the emergency with altered sensorium of 12 h following an episode of generalized tonic-clonic seizure. Examination revealed heart rate, 88/min; respiratory rate, 20/min; temperature, 37.2°C; blood pressure, 108/72 mm Hg; and pulse oximetry reading, 97% (on room air). Both the pupils were normal in size and were reacting to light stimulus; the fundus was unremarkable. Central nervous system examination revealed a Glasgow Coma Scale (GCS) score of 9 (E2V3M4), absence of signs of raised intracranial pressure or meningeal irritation. Palsy of the right facial nerve (upper motor neuron type) and weakness of right upper and lower limbs with increased muscle tone were noted. The deep tendon reflexes were brisk and an extensor plantar response was found on the right side. Laboratory investigations revealed hemoglobin, 10.4 g/dL; total leucocyte count, 11,000/mm ; venous blood sugar, 88 mg/dL; serum calcium, 9 mg/dL; blood urea, 15 mg/dL; serum creatinine, 0.8 mg/dL; serum glutamic-oxaloacetic transaminase, 34 U/L; serum glutamine pyruvic transaminase, 36 U/L; serum protein, 4.5 mg/dL; serum albumin, 2.5 mg/ dL; serum bilirubin, 0.8 mg/dL; prothrombin time, 12 s; and partial thromboplastin time, 29 s. Chest radiograph and computed tomography of the brain were normal. A possibility of phenytoin toxicity was entertained and therefore phenytoin was discontinued and intravenous valproate was started. Serum phenytoin levels were 66 ng/mL (normal reference range, 10-20 ng/mL). After 72 h of hospitalization, the child's sensorium improved with a GCS score of 13 (E4V4M5) but the right-sided hemiparesis persisted. The serum phenytoin levels assessed after 72 h of discontinuation of phenytoin had decreased to 48 ng/mL. Subsequently, his condition gradually improved; the confusion cleared and the hemiparesis improved.
Phenytoin is a broad-spectrum anticonvulsant drug, which is particularly popular in developing countries as it is cost-effective. Phenytoin toxicity commonly manifests as nausea, vomiting, and mild central nervous system dysfunction, particularly nystagmus, ataxia, confusion, dysarthria, depressed conscious state coma, and seizures; serious adverse events including fatalities are rarely reported. At therapeutic doses, metabolism of phenytoin follows first-order kinetics; however, at toxic doses, metabolism shifts to zero-order kinetics. Previously, phenytoin toxicity has manifested as transient hemiparesis, especially in patients with traumatic brain damage. [1] [2] [3] In all cases, discontinuation of phenytoin resulted in gradual resolution of focal neurological deficits. Our patient was free from toxic effect of phenytoin for around 7 months after which he developed toxicity. The toxicity may have been precipitated by hypoalbuminemia, resulting in raised serum levels of phenytoin. Previously, undernutrition and hypoalbuminemia has been proposed as a trigger for phenytoin toxicity. [4] Acute traumatic brain injury itself has been shown to alter binding of phenytoin to albumin, altering its pharmacokinetics. [5] It is also postulated that traumatic brain injury damages the inhibitory interneurons using gamma-aminobutyric acid (GABA) as neurotransmitter, and there is a compensatory hypersensitivity of neurons to GABA in the damaged area. Phenytoin toxicity results in excessive GABAergic transmission in postsynaptic neurons resulting in central nervous system depression. [3] An alternative mechanism suggests that phenytoin intoxication causes cerebral vasospasm, which may be associated with inflammation and endothelial injury, accompanied by activated intravascular coagulation leading to stenosis and thrombosis of vascular supply causing hemiparesis.
